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Introduction
In this paper we use data on Japanese manufacturers for the period 1985 to 2000 to examine which strategies a firm will use to enter a foreign market.
Will it export goods produced at home or will it produce goods in the foreign country? If it chooses to produce abroad, will it set up a new production facility or will it acquire an existing firm? If it establishes a new facility, how will it own it: will it choose whole ownership or create a joint venture where it shares ownership with a local firm? Our objective is to study (i) whether there exist systematic links between these strategic choices and observable firm characteristics, such as productivity, and (ii) whether these choices are interdependent. Our data set is uniquely suited for this task, since it allows us to distinguish between different foreign direct investment (FDI) and ownership modes, and also has enough detail on parent companies to enable us to study the impact of firm-specific determinants.
It is a commonplace nowadays that foreign direct investment (FDI) has
replaced international trade as the main driving force behind the global integration of product markets. According to UNCTAD (2004) , aggregate sales by foreign affiliates have exceeded world exports for more than two decades.
The literature on this phenomenon has traditionally focused on country-and industry-level determinants of trade and FDI, such as factor endowments, market size and economies of scale (see Markusen, 2002 , for a recent survey), while treating firms within an industry as homogeneous. However, empirical evidence shows that there also exists significant heterogeneity within industries regarding firms' participation in exporting and FDI. Recent studies therefore examine which firm characteristics drive FDI and exporting decisions. They indicate that only firms whose productivity exceeds a certain threshold level tend to become exporters and only the most productive firms within an industry engage in FDI. Firm characteristics thus appear to play a significant role in exporting and foreign investment in addition to country-1 See, e.g., Melitz (2003) and Helpman et al. (2004) for papers on firm heterogeneity. Girma et al. (2005) examine the effect of productiviy on the FDI-versus-exporting decision of UK firms, Head and Ries (2003) do this for Japanese firms. A a recent survey of the literature is provided by Greenaway and Kneller (2005) . and industry-specific factors.
The novelty of our paper is to examine in much more detail than has been done previously the different decisions involved in undertaking FDI, and in which of these decisions firm characteristics come into play. For instance, does productivity affect the choice between greenfield FDI and merger and acquisition (M&A)? Does it influence the choice between one of these FDI modes and exporting? Does productivity also determine the choice of ownership structure of an affiliate? Our paper is motivated by two empirical observations. First, there is considerable variation in the way firms enter foreign markets that goes beyond the simple binary choice between FDI and exporting. Classifying FDI strategies by investment mode (greenfield investment versus M&A) and ownership mode (whole ownership of the subsidiary versus a joint venture), we find evidence that both investment modes as well as both ownership modes are empirically important. For example, in our data on Japanese manufacturers, greenfield investment into wholly owned subsidiaries accounts for 44.1% of investment projects, greenfield investment into joint ventures for 38.6%, and M&As for 17.3%.
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These market-entry options are seen by the firms themselves and by the public as quite distinct strategies with very different implications, for instance, for market structure and competition (see UNC-TAD, 2000, p. 161).
Second, a look at the raw data suggests that the choice of market-entry strategy may be correlated with firm productivity, size and other firm characteristics. In particular, we observe that the choice of market-entry strategy varies both across and within industries with respect to firms' total factor productivity (TFP) and total assets. An ANOVA test of differences in the mean TFP or mean size (measured by total assets) of the firms choosing different entry strategies reveals that there are significant differences. The firms 2 M&As are much more important if one looks not at a count of investment projects but at their value. In this, Japanese FDI follows a worldwide trend. Global cross-border M&As in value terms have replaced greenfield investment as the main mode of FDI over the past decade. In 1999, for instance, the value of cross-border M&As amounted to 80% of total world FDI flows (UNCTAD, 2000, p. xx). World cross-border M&A sales peaked at $1.14 trillion in 2000 (UNCTAD, 2004, p. 411).
choosing greenfield investment, either in a wholly owned subsidiary or a joint venture, are on average more productive and also bigger than firms choosing M&A, whereas the latter are on average more productive than exporters (more on this in the section on descriptive statistics and in Table 3 ).
It would be premature, of course, to conclude from these simple correlations that there is indeed a systematic and statistically significant influence of firm productivity or size on the market entry mode. To see if such an influence truly exists, we have to carry out a proper regression analysis that addresses the following two issues. First, we have to control for other potential determinants of the market-entry mode, specifically industry-and country-level influences, as well as for the possibility that productivity may interact with these other determinants. Second, we have to account for the fact that the different market-entry choices may be interdependent. For instance, whether a firm will choose FDI over exporting may depend on how profitable it expects greenfield investment or M&A to be. Whether a firm would choose M&A and how much it would offer to pay a potential target firm should depend on how much it would expect to earn if it instead invested in a wholly owned greenfield project or formed a joint venture with a local firm. This suggests that one cannot just compare the different choices as if they were made simultaneously. Rather, one should investigate empirically whether these decisions are interdependent and, if they are, what the relevant structure of the firm's decision tree is. To provide some guidance for our empirical investigation, we develop a simple model, in which the possible sequential nature of the decision process is made explicit and in which we examine the influence of productivity as well as industry-and country-specific factors on the market-entry decision.
Specifically, we show that the trade-offs between different strategy options vary with the firm's productivity. This allows us to generate testable predictions regarding the firm's market-entry decision that we then take to the data.
Our paper is linked to several strands of literature. First, it ties into the recent literature on firm heterogeneity in international trade and FDI (see Footnote 1) . This literature suggests that firm productivity complements the more traditional country-and industry-level determinants of trade and FDI, such as factor endowments, market size and economies of scale. The specific contribution of our paper is to take into account that there is not just one way to do FDI. We show that productivity is also crucial for the choice between greenfield FDI and M&A, and between whole ownership and joint venture.
Second, we provide empirical evidence that a more comprehensive treatment of firms' market-entry options matters. For instance, we find that the choice between greenfield FDI and M&A indeed depends on the profitability of the ownership modes (whole ownership versus joint venture), and that a sequential model of market-entry decisions provides a better fit with the data than alternative specifications. Previous papers have typically concentrated on the choice between just two of the market-entry options (FDI versus exporting, greenfield FDI versus M&A, joint venture versus whole ownership). Theoretical models of horizontal cross-border mergers are provided by Bjor- The rest of the paper is organized as follows. In Section 2, we present the theoretical framework. Section 3 presents the descriptive statistics, Section 4 contains the empirical analysis, and Section 5 concludes. Proofs and a detailed description of the data are provided in the Appendix.
Theoretical Framework
In this section we develop a simple model of horizontal FDI by considering a firm that wants to sell in a foreign market the same good that it produces at home. This allows us to be clear about the interaction of firm-, industryand country-specific determinants of the firm's strategy without having to consider the additional issue of horizontal versus vertical motives for this choice. 3 We build our model around two key ingredients, namely imperfect competition and an explicit role for productive assets. Imperfect competition arises because the firm faces Cournot competition from local firms in the foreign market. In this respect the model draws on the industrial organization literature on horizontal mergers and joint ventures, including the work of Perry and Porter (1985) , Salant, Switzer, and Reynolds (1983) , and Yi (1998). We also assume that firms own productive assets, e.g., technology, management skills, specialized intermediate inputs, that determine their productivity (see, for instance, Farrell and Shapiro, 1990) . If a firm chooses exporting or establishes a wholly-owned subsidiary, it has to rely on its own productive assets. M&A implies that the firm acquires the assets of a local target firm and combines them with its own assets. If two firms form a joint venture, they, too, share their assets, but remain independent in other decisions, specifically their choice of output. 4 We denote the home country by h and the host country by f , and assume that markets in the two countries are segmented. The relevant market for our analysis is the one in f , where quasi-linear preferences give rise to a linear inverse demand function p = a − bQ, with p denoting the equilibrium price for an aggregate supply of Q. When the home firm enters f it faces Cournot competition from a fixed number n − 1 of incumbents. We label the home firm as firm 1 and the local firms as firms 2, ..., n. Hence Q = n i=1 q i , where q i is the output of an individual firm. The marginal cost of production of firm i when it produces in country j = h, f is given by c ij ≡ w j − α i , where w j denotes the country-j wage and α i represents the firm's productive assets.
Hence, the more assets a firm has the more productive it is. If the home firm serves f through exports from its home-country plant, an additional unit trade cost of size t arises. We assume that t < (a − n(w h − α 1 ) + n i=2 (w f − α i ))/n so that the profit from exporting is positive. Building a plant in the foreign country in the case of greenfield investment involves a sunk cost F .
If the home firm wants to acquire a local firm (and its production plant), it makes a take-it-or-leave-it offer that the latter accepts or rejects. After the merger, the two firms combine their assets and the home firm decides how much output to produce in the acquired plant. We assume that firm 2 is the most suitable acquisition target, and refer to the merged firm as firm 1. Furthermore, we assume that the home firm is able to manage a merger, because its assets are not smaller than any local firm's assets, that is, α 1 ≥ α 2 . How well the assets of the two firms complement each other is measured by a parameter γ ≤ 1. In particular, we let the marginal cost of the merged firm be given by w f − γ(α 1 + α 2 ). If γ = 1, the assets of the two firms complement each other perfectly; if γ < 1, some of the assets overlap or are otherwise difficult to combine.
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Once the home firm has paid the sunk cost of F to establish a greenfield presence, it may operate a wholly owned subsidiary or offer to enter into a joint venture with a local partner.
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There are many reasons why firms may enter into a joint venture. A key benefit is that a joint venture allows the two firms to share assets, for instance, by exchanging technology and marketing know-how, sharing R&D or specialized inputs, while remaining independent in other respects (see Yi, 1998) . We assume specifically that the joint venture partners continue to choose output independently. A key problem arising in joint ventures is how the partners are compensated for the assets they contribute, especially if it is difficult to determine ex ante the value of specific assets, such as technology, R&D or specialized inputs, that the partners will share. The value of the assets contributed by each partner may also be unverifiable to outside parties ex post and hence noncontractible. We capture this in a simple way, namely by assuming that there are no (side-) payments between the joint venture partners ex ante and that partners cannot be prevented from using each other's assets ex post.
Which foreign firm would the home firm pick as its partner? Given that the home firm wanted to acquire the assets of firm 2 in the case of a merger, it seems reasonable to assume that it would also benefit most from sharing its assets with this firm in case of a joint venture; and it would not be subgame perfect for the home firm to deny the joint venture to firm 2, only because the latter turned down its merger offer. Hence, let firm 2 be the potential joint venture partner.
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The marginal cost of partner firm i = 1, 2 in a joint
We represent the overall decision-making process by the following sequen- we will examine below whether this sequence of moves is in fact consistent with our data.
Solving the game backwards, we begin with the choice of ownership mode (whole ownership versus joint venture) in the case of greenfield investment.
We obtain the following result: Proof: see Appendix A.1.
The reason for this is the following: a joint venture allows both partners to reduce their costs and take market share away from the other firms; at the same time, the joint venture partner with fewer assets (namely the foreign firm) experiences a larger drop in its marginal cost and hence gains market share relative to the partner with more assets (the home firm). Hence if the home firm has a lot more assets than its foreign partner, a joint venture would mean that it would lose more market share to its partner than it can gain from the n − 2 other firms, making the joint venture an unattractive option. This problem is even more severe if n is small. This result is due to the so-called merger paradox: the price increase associated with the merger gives the independent firms an incentive to raise their output. The merged firm responds by cutting its own output, thus losing market share to the independent rivals and making the merger unprofitable in the absence of cost savings. By contrast, the joint venture partners face no such problem, as they continue to choose output independently. On the contrary, the cost advantage offered by sharing assets in a joint venture leads to a larger market share and higher profits for the joint venture. This advantage of the joint venture becomes more pronounced, ceteris paribus, the more assets the home firm has, the smaller is the sunk cost of investment, the larger is the foreign market and the lower is the foreign wage.
9
Now suppose that the home firm's preferred ownership mode in the case of greenfield FDI is whole ownership. We then have to compare the potential M&A profit to the profit of running a wholly owned subsidiary. We find:
Result 3 If the home firm prefers a wholly owned subsidiary to a joint venture, it is more likely to prefer greenfield FDI to a merger the more productive it is, the smaller is the sunk cost of investment, the bigger is the foreign market, and the lower is the foreign wage rate.
Proof: see Appendix A.2.
The intuition for this result is similar to that for the previous result.
Namely, the merger paradox is more harmful to a productive firm operating in a large market where labor costs are low. Obviously, a small sunk cost favors greenfield FDI.
9 Note that the effect of market structure is ambiguous because an increase in the number of foreign rivals reduces not only the operating profit of the merged firm and the joint venture, but also the acquisition price in the case of the merger. A similar ambiguity also occurs in subsequent comparisons of entry modes.
The connection between productivity and choice of investment and ownership modes is illustrated in Figure 1 . The last stage of the decision process concerns the choice of ownership mode: whole ownership or joint venture.
According to Result 1, whole ownership is the preferred option in regions M 2 and W, whereas a joint venture is chosen in regions M 1 and JV. The prediction is that the home firm will choose whole ownership if it owns sufficiently many productive assets. The dividing line between the two areas depends on the number of foreign firms. The more concentrated is the industry, the more likely whole ownership becomes.
Next, consider the choice between greenfield FDI and M&A, taking into account the home firm's anticipated choice of ownership mode. If the home firm anticipates that greenfield FDI will take the form of a joint venture, then Result 2 tells us that M&A is chosen in region M 1 and greenfield FDI in region JV. We show in Appendix A.2 that the dividing line between the two region is a straight line with a slope of (−1). If the home firm's preferred ownership mode is whole ownership, then the region labelled M 2 represents the parameter values for which firm 1 will choose M&A (see Result 3); in region W, it will opt for greenfield investment. The clear prediction is that given the home firm's anticipated choice of ownership mode, the more productive assets the home firm owns, the more likely it is to choose greenfield FDI (both wholly owned and joint venture) rather than M&A. A large host market and low host wage both favor greenfield FDI relative to M&A.
[Insert Figure 1 about here]
Finally, we examine the trade-off between FDI and exports, taking into account the different options the home firm has in choosing its investment and ownership mode. More precisely, we have to compare export profits with those of the firm's preferred combination of investment and ownership modes.
This comparison yields the following result:
The home firm is more likely to prefer FDI to exporting the more productive it is, the larger is the foreign market, the greater is the home relative to the foreign wage, the higher is the transportation cost, and the smaller is the sunk cost of investment.
Proof: see Appendix A.3. The reasons for this result are straightforward: first, FDI is more profitable relative to exporting the lower are production costs in the foreign country; second, the larger are the home firm's sales in the foreign country (large foreign market, or high productivity of the home firm) the more attractive it is to save transportation costs.
Data and Descriptive Statistics
Our dataset consists of Japanese foreign direct investments in 21 developed countries during the period 1985 to 2000.
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We restrict our sample to investments in developed countries for two reasons: First, we only consider host countries that did not impose local ownership requirements, i.e., rules typically forcing foreign investors into joint ventures with local partners. This eliminates many developing countries, simply because they impose such requirements. Second, we want to be consistent with our theoretical analysis which concentrated on horizontal investment-and this type of investment takes place mostly between developed countries.
Japanese manufacturers established wholesale/retail affiliates in a particular country. We let these firms represent the exporters in our sample, although we realize that there are exporters that use independent distributors to sell their products abroad, for instance, by going through a trading company within the same keiretsu (i.e., business group).
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The sample contains 181 wholesale and retail affiliates established by 100 Japanese manufacturers that do not have manufacturing affiliates in the sample countries.
[Insert Table 1 about here]
Our model suggests that firm productivity plays an important role in the market-entry decision. One way to capture productivity is by computing a firm's TFP. We calculate two measures of TFP: one using the LevinsohnPetrin (2003) approach (TFP ), and an "Approximate Total Factor Productivity" (ATFP ) using the approach of Grilliches and Mairesse (1990).
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In addition to the TFP measures, we also observe several other variables that are positively correlated with firm productivity, such as the firm's R&D intensity (R&D), total assets (Size) and total sales (Sales). Other parent-specific characteristics, such as market capitalization (Mkt. Cap), global export percentage (Exports), age (FirmAge), and keiretsu membership (Keiretsu), vary in their degree of correlation to productivity but can serve as further controls.
[Insert Table 2 about here] Table 3 gives the mean values for each of these variables across all Japanese parents, with each variable measured with a one-year lag from the investment date. Table 2 provides the correlation matrix of the major firm-specific characteristics. Note that Size and Sales are highly correlated (0.958), as are the ATFP and TFP measures (0.826), while Size and Sales are also somewhat correlated with our TFP measures. Relatively low pair-wise correlation exists between the remaining variables. 12 We do, however, control for keiretsu membership. 13 Data descriptions and sources are provided in Appendix A.4.
[Insert Table 3 about here] As indicated at the top of Table 3 for the whole sample of firms, firms that establish wholly-owned subsidiaries tend to have higher TFP levels and be larger (both in Size and Sales) on average than those engaging in joint ventures, and these in turn tend to be larger and more productive than firms that opt for M&A; the latter are bigger and more productive on average than firms that only export. The pattern looks somewhat different for the other firm-specific characteristics. For instance, firms establishing affiliates via M&A have the highest export ratio at the time of investment.
We perform ANOVA analysis to test the hypothesis that the mean values for the firm-specific characteristic are equivalent across each investment type.
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The top section of Table 3 reveals significant heterogeneity among the parent firms in regard to our productivity measures (TFP, Size, Sales).
However, since this heterogeneity may arise simply from the inclusion of the firms that only export, we re-ran the ANOVA tests only for parents with manufacturing affiliates. We find that the heterogeneity in all of our productivity measures remains, although this is not true for keiretsu membership, suggesting the heterogeneity in this measure did result from the inclusion of the exporter firms. 15 We also perform similar ANOVA analysis for each of the three largest investing industries separately, namely chemicals and related products (based on U.S. SIC 28 ), industrial equipment and machinery (SIC 35 ), and electronic and electric equipment (SIC 36 ); see Table 3 . The results from the ANOVA analysis suggest that for each industry significant heterogeneity exists among investment-mode choices in regard to TFP and Size. For the chemical industry, the choice of entry strategy also appears to be significantly different depending on the firms' market capitalization. In both the industrial machinery and electronics industries, we find significant heterogeneity across nearly all firm-level characteristics. To eliminate the influence 14 ANOVA is employed to avoid the increased likelihood of Type-I error associated with the use of multiple pairwise t-tests, although a drawback is that the test cannot indicate which mean value(s) significantly differ(s) from the others. 15 These results are available upon request.
of the export-only parents in the latter two industries, we carried out an ANOVA analysis only for firms with manufacturing affiliates abroad. The results confirm that there exists significant firm-level heterogeneity in the investment-and ownership-mode choices of manufacturers.
Our model indicates that we should also control for country-and industryspecific determinants, specifically market size, wage rates and industry concentration. Therefore, we include as regressors several variables capturing host-specific characteristics, which are typically measured at the industry level. Ind. Production measures industry-level production. Ind. Concentration measures production concentration, and is calculated as a host's share (%) of total employment within a particular industry. In regard to wage rates, we determine both Foreign Wages, as measured by the host's industryspecific wage rate, and the Relative Wage, measured as the difference between the Japanese and the host's wage rate. We also proxy for transportation costs with Distance, measured as the great-circle distance between Tokyo and host's capital city. Finally, as these variables do not control for all industrylevel differences, we also include dummy variables for each host, affiliate industry, and year. While the model suggests that sunk costs play a role in the ownership choice sequence, directly measuring sunk costs (Sunk Costs) is difficult.
Therefore, we proxy sunk costs by exit costs, suggesting that the greater the exit costs faced by firms, the less likely firms will leave the market. The primary measure we use to proxy for exit costs is the OECD's (1999) Employment Protection Legislation index, which measures the strictness of a host's labor market policies for individual dismissals for both regular and temporary workers.
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We also wish to control for country characteristics that influence the firm's choice, but do not explicitly appear in the model, including corporate taxes, and exchange-rate effects that could affect the price of assets denominated in the local currency. The respective proxies are the corporate tax rates (TaxRates), and the Yen per local currency exchange rate 
Empirical Framework and Results
In our theoretical framework we explored a firm's sequential decision problem, where it first has to decide between FDI and exporting. If it opts for FDI, it has to choose between M&A and greenfield investment. If it decides to enter via greenfield investment, it faces the choice between a wholly owned subsidiary and a joint venture. The firm's choice at each stage obviously depends upon the profits associated with each alternative. We can write the profit for firm i of choosing a particular strategy j to enter industry r in country k as
where X 
In a sequential decision structure the probability of firm i choosing a particular market-entry mode j will be determined as the product of the conditional probabilities at each decision stage. We denote the probability of a firm choosing strategy f = 1, 2 at stage 1 by P f , where f = 1 denotes FDI, and f = 2 denotes exporting. The conditional probability of choosing strategy m = 1, 2 at stage 2 given that the firm has chosen FDI is P 1m , where m = 1 indicates greenfield investment, and m = 2 indicates M&A. Finally, at stage 3 the probability of selecting ownership mode l = 1, 2 conditional on the firm having chosen greenfield FDI is P 11l , where l = 1 stands for whole ownership and l = 2 for joint venture. Therefore, for firm i,
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If we let the variables x f ml , y f m ,and z f be vectors of explanatory variables specific to each stage, then (following Greene, 2003) we can write the conditional probability of selecting a particular ownership structure l in stage
and the inclusive value at this stage as
where the inclusive value is sum of the profits across all choices within the stage, and represents the firm's expected profits based on the characteristics of possible choices at this stage.
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As this value affects the choice of greenfield versus M&A, we include it in the probability of choosing alternative m in the middle stage, which is defined as
with the inclusive value at this stage determined by 17 Thus, the probability of entry through greenfield investment in a wholly owned subsidiary is P Finally, for the first stage, the probability of choosing alternative f is
The sequential decision tree suggests the use of a 3-level nested logit model. Our structure is characterized as 'partially degenerate' as some, but not all, of our upper level nests have multiple lower level alternatives. For instance, the firm has only a single alternative if it chooses to export in the first stage or M&A in the second stage, whereas choosing FDI in the first stage, and greenfield investment in the second stage, both provide the firm multiple alternatives. As a result, we use the non-normalized nested logit specification of Ben-Akiva (1973), which has been shown to be consistent with McFadden's (1978 McFadden's ( , 1981 random utility maximization specification when the inclusive value parameters are restricted to equality (Koppelman and Wen, 1998) . Hunt (2000) shows this condition holds when partially degenerate nests exist within the model structure. We impose the IV equality restriction in our estimation. Table 4 [Insert Table 4 about here]
3-Stage Nested Logit Results

Base Model Results
In the regressions characterizing our base model, our empirical estimations generally confirm our theory at each investment stage. We focus first on the productivity measure, as this variable is the only variable that appears in Table 2 ). As increased R&D expenditures lead to greater likelihood of FDI and Greenfield investment, it is a bit surprising to find an insignificant R&D measure in the ownership choice stage (stage 3).
However, as we cannot control for characteristics of the actual JV partner that the Japanese firm may take, it may be the case that R&D synergies exist between the Japanese parent and a local firm such that choosing entry via a joint venture may occur. Finally, we include both TFP and R&D in the regression (column (4)), with no significant impact on the results.
Turning to stage-specific variables in the base model, we find that increased Ind. Concentration leads to greater whole ownership (Stage 3) of the affiliate, regardless of the productivity measure, suggesting that a greater number of potential JV partners (lower industry concentration) increases the JV likelihood. Like in our model, market size has no effect on the choice of ownership mode. In stage 2, larger host markets (Industrial Production), smaller Sunk Costs, and increases in exchange rate (Exchange Rate) lead to increased Greenfield investment. In stage 1, larger host country size (Ind.
Production) and Distance (as a proxy for transportation costs) both lead to greater FDI. In addition, the larger the difference between the industry-level Japanese and host country wage rate (Relative Wage), the more attractive is foreign production. Finally, in accordance with our theory, we find that greater employment protection, our measure of sunk costs (Sunk Costs), decreases FDI.
Extended Model Results
While the results from our base case (columns 1-4) suggest that our theory withstands the scrutiny of empirical investigation, there are numerous other variables that we do not explicitly account for that may also affect investment and ownership choice at each investment stage. Therefore, in columns (5) and (6), we extend our base model to include numerous other firm-and hostspecific explanatory variables. While we added these variables separately to best capture their individual affect, we limit our reporting of the extended model to these two additional columns.
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In column (5), we include a firm's global export sales percentage (Export), its age (Firm Age), its market capitalization (Mkt. Cap), the Yen/local currency exchange rate (Exchange Rate), and the host's top corporate tax rate (Tax Rates). In the third stage, only Exports has a significant impact on the WOS-JV choice. In the second stage, only the Yen/local currency exchange rate affects the Greenfield-M&A choice. The positive coefficient on the Exchange Rate variable suggests that the cost of acquiring a local firm's assets through M&A grows with increases in the Yen/host country exchange rate, leading to a greater likelihood of Greenfield investment. In the first stage, only Firm Age affects the FDI/export decision, as older firms were more likely to undertake FDI. Interestingly, previous Export sales do not affect the FDI/export decision, a result that is in part driven by the fact that we can only control for global export sales, and not host-specific exports.
In column (6), we add the firm's keiretsu status (Keiretsu), measured as a dummy variable with the value 1 taken by firms that are keiretsu members.
The coefficient estimates for Keiretsu are not statistically significant in each stage. In addition, we include two 'previous investment history' variables at each stage: the first measures previous investment into the group of sample countries, with the second measuring previous investment into the particular host county. In stage 3, positive and significant coefficient estimates are found for both the firm's previous number of WOS affiliates in the entire host 19 The entire set of extended model regressions are available from the authors upon request. In general, these two columns best represent each variable's impact. countries. This suggests that, at least for the (primarily) European countries that comprise our sample, overall investment experience is as important as experience within a given host. Table 5 outlines the results when we test several additional sunk costs proxies.
Robustness Tests for the Three-stage Model
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While the OECD's (1999) EPL index has a longer time frame than other hiring/firing cost measures (such as the Global Competitiveness Report) and provides data on our entire host country sample, a drawback is that it is only covers individual dismissals. To check the robustness of these results, we use the OECD's (1999) "Collective Dismissals Index", which is a better representation of firm shutdown/exit than individual dismissals. However, this data is only collected for the late 1990s period, and restricting the sample to include only the late 1990s leaves us with very few observations. Therefore, we apply the CDI index for the entire sample period, recognizing that we lose significant time series variation in doing so. Not surprisingly, the estimated coefficients on the Sunk Cost variable are still significant, but now only at the 10% level.
[Insert Table 5 This data set captures 20 We restrict the table to just the 1 st and 2 nd stages, as these are the stages where, according to the model, sunk costs matter. 21 Eurostat also publishes a death rate statistic. As its correlation with the OECD measure is high (0.879), we omit the Eurostat results.
annual sector-level death rates in several of our host countries beginning in 1995, although no data is provided for France, Germany, and Canada, reducing our dataset by almost 40% (from 759 to 455 observations). In column (2) we employ only the manufacturing sector death rate data, and find that the coefficient estimates on the sunk costs variable are not statistically significant, likely the result of the significant drop in observations. Using the national-level death rate (column 3), we find a similar result. As the correlation between the manufacturing-sector and national-level death rates is 0.928, the similar results in these two columns are expected. 
A Two-stage Model
A problem with sequential models, as noted by Greene (2000) , is the ad hoc partitioning of the choice set which may lead to results which might depend on the defined branches. We wish to investigate whether our threestage sequential model is robust to changes in the firm's decision sequence. As a result, we reestimate our model using a two-stage nested logit model, where the partial degeneracy of the export branch remains. We maintain our imposed IV equality restriction in this estimation. The results of this estimation are in Table 6 , where the top portion indicates the 1 st stage FDI versus export choice, and the bottom portion reflects the 2 nd stage FDI en- 22 Other variables' robustness was also examined; however, as these changes did not affect the qualitative results, we do not include them in Table 5 . Such changes include: for Exchange Rate, a switch from a Yen/local currency measure to a Yen/$ measure; for Firm Age, we move the birthdate of the firm to 1970, the first year that Japanese firms could invest abroad without prior approval of the Japanese government (see Mason, 1994) ; and for Exports, we interact it with an industry-level Japanese export sales percentage (data source: World Bank's Trade and Production Database), which would indicate that if a particular host receives 10% of a Japanese industry's exports, all firms within that industry sent 10% of their global exports to that host. try/ownership choice decision. Column (1) reflects our base case estimation, while column (2) provides the full extended model. In both cases, entry via WOS serves as the comparison group in the second stage; therefore, positive (negative) coefficient estimates signal an increased (decreased) likelihood of entry in that mode as compared to WOS entry.
[Insert Table 6 about here]
The two-stage model provides similar estimation results to the three-stage model for our base variables, especially for the first stage, where no qualitative differences in the results are noted between the two-and three-stage models. In the second stage, the variable estimates in the M&A comparison are qualitatively similar to the stage 2 results in our base three-stage model.
More productive firms enter via wholly owned FDI, and greater sunk costs lead to greater entry via M&A.
Interestingly, however, is that the WOS-JV comparison in the two-stage model does provide slightly different qualitative results. We find insignificant coefficient estimates on the TFP variable, which is different than the significant (but only at the 10-level) TFP coefficient in the three-stage model. This result may arise from the inclusion of Sunk Costs, Industry Production, and Foreign Wage to this set of estimations, variables that were not part of the third stage in our three-stage base estimations. Note, however, that none of these additional variables significantly impacted the WOS-JV relationship, as was predicted in our theory, and thus excluded from our three-stage estimations.
As both the three-stage and two-stage models yield similar results, a test to determine the optimal tree structure is appropriate. While there is no well-defined testing procedure for discriminating among tree structures (Greene, 2003) , we can nevertheless assess the relative goodness of fit of the two models via both the Akaike Information Criterion (AIC) and the Schwarz Information Criterion (SIC). To do so, we compare similar firststage regressions in both the 3-stage and 2-stage models (e.g., columns 4 and 6 in Table 4 with column 1 and 2 in Table 6 ). Both the AIC and SIC criteria yield lower values for the 3-stage models than the 2-stage models, suggesting that the 3-stage model is the preferred estimation model. Thus, while both the three-stage and two-stage frameworks produce similar estimation results, given its close relation to our theoretical set-up and the AIC/SIC criteria tests, we believe that the three-stage model is the better model in which to examine the market-entry decision. 23 
Conclusions
The paper examined how a manufacturer supplies goods to a foreign market, representing this decision as a three-stage process. In the first stage, the manufacturer decides whether to export or to invest in the foreign country.
In the second stage, the manufacturer chooses the investment mode: greenfield investment or M&A. If he opts for greenfield investment, the thirdstage decision is whether to establish a wholly owned subsidiary or to form a joint venture with a local partner. We constructed a model to show how these choices are interrelated and how they are determined by total factor productivity and other firm-specific characteristics, as well as by industryand country-level variables. We then confronted the model with firm-level Japanese data and found that its main predictions were confirmed. In particular, we found that, controlling for industry-and country-specific factors, the higher is a firm's total factor productivity, the more likely it is to choose whole ownership rather than a joint venture, greenfield investment rather than M&A, and FDI rather than exporting. These results indicate that firmspecific characteristics play an important role in determining the pattern of FDI and that we hence should observe considerable heterogeneity in the investment and ownership mode choices of firms even within the same industry.
This suggests that a consideration of firm-level determinants adds a significant new dimension to the FDI literature, that has traditionally relied only on industry-and country-specific factors to explain FDI patterns.
The selection of different firms within an industry into different investment and ownership modes should also be taken into account when analyzing the effects of FDI, for instance, on local firms, market structure and social welfare (see, for instance, Aitken and Harrison, 1999). For example, there is widespread public concern that cross-border M&As may be less beneficial than greenfield FDI or may even have negative effects on host-country welfare. M&As are often seen simply as a transfer of ownership, whereas greenfield FDI is perceived as adding to the capital stock of the host country and creating jobs. More importantly, M&As are seen as reducing competition in the host market (UNCTAD, 2000, p. 14, 15). By providing an explanation for which firms are likely to choose one strategy rather than the other our paper provides a potentially important input into the analysis of these issues.
Appendix
A.1 Whole Ownership versus Joint Venture
Greenfield investment implies that the home firm, firm 1, makes an investment in the host country at a cost of F . All n firms hence have plants in the host country. If firm 1 operates a wholly owned subsidiary, denoted by the superscript W , Cournot competition implies that it produces output
and earns a profit of
where
In case of a joint venture, denoted by the superscript J, the market structure does not change as all firms remain independent. The equilibrium output of firm 1 is
and the equilibrium profit is
If firm 1 can obtain a positive profit under both investment options, i.e.,
2) and (A.4) reveals that firm 1 prefers whole ownership to a joint venture with firm 2 if
Since we assume that α 1 ≥ α 2 , (A.5) implies that a joint venture is possible only if γ > 1/2. The choice between whole ownership and joint venture also depends on market structure, since for γ > 1/2 the right-hand side of (A.5) is increasing in n. That is, the smaller is n (and hence the more concentrated is the industry), the more likely the home firm is to choose whole ownership.
This proves Result 1.
A.2 M&A versus Greenfield Investment
In case of a merger, denoted by the superscript M , the merged firm competes with n − 2 independent firms. Its equilibrium output is 6) and its equilibrium profit, gross of the acquisition price, is
The acquisition price of a successful merger depends on the choice firm 1 would make if firm 2 turned down its offer. Suppose that Π 
or, still simpler,
The left-hand side of (A.8) is increasing in α 1 and decreasing in b, w f and
, firm 1 will choose a wholly owned greenfield investment rather than a merger, if Π
This inequality can be rewritten as Π
The indifference curve between greenfield FDI and M&A in (α 1 , α 2 )-space must lie everywhere on or below a line with a slope of −1. If we increase α 1 and reduce α 2 by the same amount, i.e., dα 1 = −dα 2 , the right-hand side of (A.9) remains unchanged. To keep the left-hand side unchanged we require increments dα 1 means that α 2 has to fall by more than dα 1 to keep the lefthand side of (A.9) constant. As one continues to raise α 1 , the denominator of (A.10) may become negative; this implies that the line representing the combinations of α 1 and α 2 for which the left-hand side of (A.9) stays constant first becomes vertical and then bends backward so that both α 1 and α 2 have to fall to keep the left-hand side of (A.9) the same. The indifference curve between greenfield investment and M&A must have a slope that lies between −1 (the value that keeps the right-hand side of (A.9) unchanged) and (A.10).
Hence greenfield FDI is preferred if α 1 is sufficiently big.
Note that (A.9) is also affected by the other parameters of the model.
An increase in host-country market size (lower b) makes greenfield FDI more attractive as does a lower F and a smaller γ. The impact of a reduction in the host-country wage (higher A) is ambiguous. In particular, we have
The derivative is positive if A is sufficiently large and/or γ is small; in this case, a reduction in the host-country wage makes greenfield investment more likely relative to M&A. This proves Result 3.
A.3 FDI versus Exporting
If firm 1 exports to the host country, denoted by the superscript E, it pro-
To determine the firm's choice between FDI and exporting, we have to compare Π 
A.4.1 Parent-Specific Characteristics
For each investment, the Japanese firm with the largest equity ownership share is considered the primary investor. In the case (rare in our data) where there is a 50-50 joint venture between Japanese partners, we consider the primary investor to be the firm listed first by Toyo Keizai for that 
Soran.
The Japan Company Handbook and PACAP database also were used to determine a firm's "Approximate Total Factor Productivity" (ATFP ), cal- (1990) . A concern in regard to calculating ATFP -or any total factor productivity measure for that matter-is the simultaneity bias associated with its computation. This bias arises, because the firm can observe its output and change its factor input mix, yielding biased OLS estimates of the production function and, therefore, biased productivity estimates. As our dataset provides information on firm-level intermediate input purchases, we can correct for this bias by employing Levinsohn and Petrin's (2003) estimation technique and the accompanying STATA program. While highly correlated with the ATFP measure (as noted in Table 2 ), the LevinsohnPetrin TFP (TFP ) measure is the more econometrically consistent of the two measures.
A.4.2 Country-Specific Characteristics
The countries included in this sample are Australia, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Notes: a -Millions of Yen, b -Billions of Yen, c -Measured as a dummy variable (1= keiretsu member, 0 otherwise); *,**,*** -significant at the 1%-, 5%-, and 10%-level. 
